
MOLDED RESIN LAMINATE AND METHOD FOR PRODUCING THE SAME 

BACKGROUND OF THE INVENTION 
Field of the Invention: 
5 The present invention relates to a molded resin 

laminate and a method for producing the same. Specifically, 
the present invention relates to a molded resin laminate 
which is excellent in dimensional accuracy and strength of a 
bent portion or a curved portion. The present invention 
10 also relates to a method for producing such a molded resin 

laminate . 

Description of the Related Art: 

FIG. 10 shows a schematic vertical sectional view and a 

magnified view of major parts of a molded resin laminate 
15 concerning a conventional technique. The molded resin 

laminate 1 comprises a base layer 2, an intermediate layer 

3, and a surface layer 4 which are joined to one another in 

this order. All of the respective layers 2 to 4 are made of 

resin materials. Among the above layers, the intermediate 
20 layer 3 is composed of a foamed resin component in which 

cells 5 having approximately equal diameters with each other 

are dispersed substantially uniformly. 

The molded resin laminate 1 is produced as follows. 
At first, an injection molding machine is subjected to 
25 the mold clamping, and then a molten resin (molten material) 

is injected into a cavity of the injection molding machine. 

The molten material is cooled and solidified, and thus a 
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base resin component, which is composed of a molded resin 
piece, is prepared. 

Subsequently, after the mold opening is performed, the 
base resin component is taken out and it is held on a first 
5 mold of a vacuum forming machine. In this state, an 

adhesive is applied to the surface of the base resin 
component . 

Subsequently, a sheet-shaped laminate, which is 
composed of a foamed res in component and a resin cover 

10 joined to the foamed resin component, is arranged between 

the base resin component and a second mold of the vacuum 
forming machine so that the foamed resin component may be 
opposed to the base resin component. Then, the mold 
clamping is performed. As a result, the sheet-shaped 

15 laminate is coarsely bent and deformed along the shape of 

the mold. 

Further, the gas in the cavity is vacuum-evacuated by 
the aid of the mold disposed on the side to make abutment 
against the sheet-shaped laminate so that the pressure in 

20 the cavity may be a negative one. Accordingly, the sheet- 

shaped laminate is allowed to make tight contact with the 
mold. Accordingly, the sheet-shaped laminate is finely bent 
and deformed along the shape of the mold, and a boarding or 
graining pattern is transferred to the surface layer. Thus, 

25 a bent section R (see FIG. 10) is formed which has a 

predetermined superficial shape and a bending ratio. 

After the vacuum evacuation of the gas from the cavity 
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is completed, the compressed gas is supplied to the cavity 
via passages previously formed in the mold with which the 
sheet-shaped laminate makes the tight contact, or the 
passages are allowed to be open to the atmospheric air, and 
5 the gas in the cavity is vacuum-evacuated via gas -aspirating 

holes which are previously formed in the base resin 
component and the mold with which the base resin component 
makes the tight contact respectively. Accordingly, the 
foamed resin component is directed to and nrp.q.qp.d against 

10 the base resin component. Therefore, both of the foamed 

resin component and the base resin component are strongly 
joined to one another by the aid of the adhesive. 

Finally, the mold opening is performed after completing 
the supply of the compressed gas to the cavity and the 

15 vacuum evacuation of the gas from the cavity. Thus, the 

molded resin laminate 1 is obtained which comprises the base 
layer 2 composed of the base resin component, the 
intermediate layer 3 composed of the foamed resin component, 
and the surface layer 4 composed of the resin cover. The 

20 base layer 2, the intermediate layer 3, and the surface 

layer 4 are joined to one another in this order. 

The molded resin laminate 1 produced as described above 
is used as an instrument panel, a bumper of an automobile or 
the like. 

25 In the method for producing the molded resin laminate 

concerning the above conventional technique, shrinkage 
cavity may appear at the bent section R of the molded resin 



- 3 - 



laminate 1 or the strength of the bent section R may be 
unsatisfactory. The reason is that the ductility of the 
foamed resin component to be formed into the intermediate 
layer 3 is poor. Therefore, the foamed resin component 3a 
5 is insufficiently expanded and elongated as shown in FIG. 11 

when the sheet-shaped laminate is allowed to make tight 
contact with the mold by giving the negative pressure in the 
cavity to form the bent section R. Further, since the resin 
cover 4^ is joined to the foamed resin component 3a, the 

10 expansion and the elongation of the resin cover 4a are quite 

limited. The shrinkage cavity appears at the bent section R 
for this reason as well . 

In FIG. 11, reference numeral 2a indicates the base 
resin component to be formed into the base layer 2. 

15 Reference numerals 6, 7 indicate a male mold and a female 

mold which are provided for the unillus trated vacuum forming 
machine. The cavity 8 is formed by clamping both of the 
molds 6, 7. Reference numerals 9, 10 indicate gas- 
aspirating holes formed in the male mold 6 and the female 

20 mold 7 respectively. Reference numeral 11 indicates holes 

which are formed in the base resin component 2a and which 
communicate with the gas -aspirating holes 9 of the male mold 
6 . 

Because the foamed resin component 3a is expanded and 
25 elongated at the bent section R, the wall thickness of the 

foamed resin component 3a becomes thin thereat. The 
strength of the bent section R is consequently decreased as 



compared with that of flat portions. Furthermore, any crack 
12 may appear since the cell 5 is extended, and the cells 5, 
5 are deformed and connected to one another. Then, the 
strength of the bent section R is further decreased. 
5 That is, the method for producing the molded resin 

laminate concerning the conventional technique involves a 
problem that it is impossible to produce, with a 
satisfactory yield, any molded resin laminate 1 which is 
excellent in rtimftnsional accuracy and strength of the bent 

1Q section. 

On the other hand, Japanese Laid-Open Patent 
Publication No. 9-12762 discloses a foamed resin component 
in which the diameter of cells disposed at a central portion 
is larger than that of the cells disposed at a surface layer 

15 portion. According to the above patent document, when the 

foamed resin component is joined to a surface coating 
material composed of a resin material or a cloth at a high 
temperature, an irregularity does not occur in the foamed 
resin component. In a laminate thus obtained, an air does 

20 not invade the space between the surface coating material 

and the foamed resin component. 

It is certain that detailed evaluation is made for a 
case in which the single foamed resin component is subjected 
to a vacuum forming process in the above patent document. 

2 5 However, no trial is made to perform a vacuum forming 

process for the surface coating material and the foamed 
resin component integrally. Therefore, no trial is made to 
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suppress the occurrence of the shrinkage cavity on the 
surface coating material in this process as well. 

That is, no technique has been hitherto established to 
suppress the occurrence of the shrinkage cavity on the 
5 surface layer 4 when the foamed resin component 3a and the 

resin cover 4a are integrally subjected to a vacuum forming 
process as described above. 



SUMMARY OF THE INVENTION 

10 The present invention has been made in order to solve 

the problems described above, an object of which is to 
provide a molded resin laminate and a method for producing 
the same in which a bent section is formed with a good 
dimensional accuracy, and the bent section is excellent in 

15 strength. 

According to the present invention, a molded resin 
laminate is provided which is produced by joining a resin 
cover and a base resin component held on a mold of a forming 
machine to one another with a foamed resin component 

20 intervening therebetween in a cavity of the forming machine, 

and forming the resin cover and the foamed resin component 
by evacuating gas from the cavity; wherein the molded resin 
laminate comprises a base layer composed of the base resin 
component, an intermediate layer composed of the foamed 

25 resin component, and a surface layer composed of the resin 

cover in this order, and an average diameter of cells 
existing in a region of the intermediate layer on a side of 
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the surface layer is smaller than an average diameter of 
cells existing in a region on a side of the base layer. The 
foamed resin component may be previously joined to the resin 
cover. Alternatively, the foamed resin component may be 
5 joined to both of the resin cover and the base resin 

component in the cavity. The air is of course included in 
the gas referred to herein. The average diameter referred 
to herein is determined such that rectangular 
parallelepipeds of 1 mm J are cut out as resin blocks which 

10 constitute the region on the side of the surface layer and 

the region on the side of the base layer of a flat portion 
of the intermediate layer respectively, diameters of all 
cells except for cut cells disposed on one side of each of 
the rectangular parallelepipeds are entirely measured to 

15 determine a sum thereof, and the sum is divided by a number 

of the measured cells . 

As described above, in the foamed resin component 
provided for the molded resin laminate, the average diameter 
of the cells existing in the region of the intermediate 

20 layer on the side of the surface layer is smaller than the 

average diameter of the cells existing in the region on the 
side of the base layer. Accordingly, the occurrence of the 
shrinkage cavity is remarkably suppressed at a bent portion 
or a curved portion. That is, the bent portion or the 

25 curved portion is formed with a good dimensional accuracy. 

Further, because the region of the foamed resin component on 
the side of the surface layer is excellent in ductility, the 
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strength of the bent portion or the curved portion is 
improved as compared with that of the molded resin laminate 
concerning the conventional technique. 

It is preferable that the average diameter of the cells 
existing in the region of the intermediate layer on the side 
of the surface layer is 1/20 to 3/4 of the average diameter 
of the cells existing in the region of the intermediate 
layer on the side of the base layer. The reason is that the 
dimensional accuracy and the strength of the bent portion 
are reliably ensured in this arrangement. 

It is preferable that the thickness of the region on 
the side of the base layer is 1/6 to 1/2 of the thickness of 
the region on the side of the surface layer. The reason is 
that shrinkage cavity tends to appear if the thickness 
thereof is less than 1/6. On the other hand, if the 
thickness is more than 1/2, the cost of producing the foamed 
resin component and the molded resin laminate becomes 
expensive . 

It is preferable that the resin for constructing the 
region on the side of the surface layer is cross-linked 
because the strength of the bent portion is further improved 
thereby. 

According to another aspect of the present invention, a 
method is provided for producing a molded resin laminate 
comprising a first step of molding a base resin component 
composed of a molded resin piece by using a first forming 
machine; a second step of arranging a resin cover between 
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the base resin component held on a first mold of a second 
forming machine and a second mold with a foamed resin 
component intervening therebetween; a third step of 
performing mold clamping for the second forming machine; a 
fourth step of forming the resin cover by evacuating gas 
from a cavity of the second forming machine by the aid of 
the second mold of the second forming machine; and a fifth 
step of forming the foamed resin component and joining the 
base resin component and the resin cover to one another with 
the foamed resin component intervening therebetween by 
evacuating gas from the cavity by the aid of the mold of the 
second forming machine on which the base resin component is 
held and the base resin component; wherein the molded resin 
laminate, which comprises a base layer composed of the base 
resin component, an intermediate layer composed of the 
foamed resin component, and a surface layer composed of the 
resin cover in this order, is produced; and one, in which an 
average diameter of cells existing in a region on a side of 
the resin cover is smaller than an average diameter of cells 
existing in a region on a side of the base resin component, 
is used as the foamed resin component. 

When the material as described above is used as the 
foamed resin component, the region of the foamed resin 
component on the side of the resin cover is excellent in 
ductility as compared with the region on the side of the 
base resin component. Accordingly, when the molded resin 
product having the bent portion or the curved portion is 




formed, the region on the side of the resin cover is 
expanded and elongated. Therefore, the occurrence of the 
shrinkage cavity at the bent portion or the curved portion 
is remarkably suppressed. 
5 Further, the cells disposed at the bent portion or the 

curved portion are extended only slightly. Therefore, the 
occurrence of any crack is extremely suppressed, which would 
be otherwise caused with the cells connected and joined to 
one another. Accordingly, it is possible to obtain the 

10 molded resin laminate in which the strength of the bent 

portion is improved as compared with that of the molded 
resin laminate concerning the conventional technique. 

The effect described above can be remarkably found at a 
sharp bent portion. That is, even when the molded resin 

15 laminate having the sharp bent portion is produced, it is 

possible to obtain the molded resin laminate having a high 
quality and an excellent strength in which the shrinkage 
cavity does not appear on the surface layer of the bent 
portion . 

20 In the second step, it is preferable to use a laminate 

in which the foamed resin component and the resin cover are 
previously joined to one another. The reason is that the 
molded resin laminate can be efficiently produced since the 
number of forming processes is smaller than that required if 

25 both of the foamed resin component and the resin cover are 

individually joined and formed. 

The above and other objects, features, and advantages 
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of the present invention will become more apparent from the 
following description when taken in conjunction with the 
accompanying drawings in which a preferred embodiment of the 
present invention is shown by way of illustrative example. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a schematic vertical sectional view 
illustrating a molded resin laminate according to an 
embodiment of the present invention; 
10 FIG. 2 shows a magnified view illustrating a portion 

encircled by a circle CI as shown in FIG. 1; 

FIG. 3 shows a magnified view illustrating a portion 
encircled by a circle C2 as shown in FIG. 1; 

FIG. 4 shows, with partial omission, a vertical 
15 sectional view illustrating a state in which a base resin 

component is prepared by using a molding machine; 

FIG. 5 shows a vertical sectional view illustrating, 
with partial omission, a state in which a sheet-shaped 
laminate is arranged between the base resin component and a 
20 female mold, and it shows a magnified view illustrating 

major parts of the sheet-shaped laminate; 

FIG. 6 shows, with partial omission, a vertical 
sectional view illustrating a state in which the gas is 
vacuum-evacuated from the inside of cavities in a state in 
25 which the cavities are formed; 

FIG. 7 shows a magnified view illustrating major parts 
of a portion encircled by a circle C3 as shown in FIG. 6; 
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FIG. 8 shows, with partial omission, a vertical 
sectional view illustrating a state in which the compressed 
gas is supplied to the inside of the cavities via the female 
mold, and the gas is evacuated from the inside of the 
5 cavities via a male mold; 

FIG. 9 shows a schematic vertical sectional view 
illustrating the produced molded resin laminate; 

FIG. 10 shows a schematic vertical sectional view 
illustrating a molded resin laminate concerning the 
10 conventional technique, and it shows a magnified view 

illustrating major parts thereof; and 

FIG. 11 shows, with partial omission, a vertical 
sectional view illustrating a state in which the gas is 
vacuum-evacuated from the inside of a cavity when the molded 
15 resin laminate shown in FIG. 10 is produced. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The molded resin laminate and the method for producing 
the same according to the present invention will be 

20 exemplified by preferred embodiments, and they will be 

explained in detail below with reference to the accompanying 
drawings. Constitutive components corresponding to those 
shown in FIGS. 10 and 11 are denoted by the same reference 
numerals, detailed explanation of which will be omitted. 

25 FIG. 1 shows a schematic vertical sectional view 

illustrating a molded resin laminate according to an 
embodiment of the present invention. The molded resin 
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laminate 20 comprises a base layer 2, an intermediate layer 
22, and a surface layer 4 which are joined to one another in 
this order. Each of the layers 2, 22, 4 is composed of a 
resin material. Among the above layers, the intermediate 
5 layer 22 is a foamed resin component composed of, for 

example, polypropylene ( PP ) resin or polyethylene ( PE ) 
resin. On the other hand, the constitutive material for the 
base layer 2 is exemplified by PP resin and acrylonitrile- 
butadiene - s tyrene copolymer (ABS) resin. The constitutive 

10 material for the surface layer 4 is exemplified by 

thermoplastic polyolefine (TPO) resin, polyvinyl chloride 
(PVC) resin, and ABS resin. In this arrangement, the ratio 
of thicknesses of the base layer 2, the intermediate layer 
22, and the surface layer 4 is 2 to 6 : 2 to 6 : 0 . 3 to 1 . 

15 A portion encircled by a circle CI in FIG. 1 is 

magnified and shown in FIG. 2. As shown in FIG. 2, the 
intermediate layer 22 is divided into a region Wl in which a 
plurality of large cells 24a exist while being dispersed 
substantially uniformly, and a region W2 in which a 

20 plurality of small cells 24b with an average diameter 

smaller than that of the large cells 24a exist while being 
dispersed substantially uniformly. The region Wl is located 
on the side of the base layer 2. On the other hand, the 
region W2 is located on the side of the surface layer 4. In 

25 this embodiment, the thickness of the region W2 is about 1/2 

of the thickness of the region Wl . 

The diameters of the respective large cells 24a are 
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substantially equal to one another. The average diameter of 
the large cells 24a is usually about 1/20 to 3/10 of the 
thickness of the intermediate layer 22. 

Similarly, the diameters of the respective small cells 
5 24b are also substantially equal to one another. The 

average diameter of the small cells 24b is about 1/20 to 3/4 
of the average diameter of the large cells 24a. 

That is, when the thickness of the intermediate layer 
22 is about 3 mm for example, the thickness of the region Wl 

10 is about 2 mm, the thickness of the region W2 is about 1 mm, 

the average diameter of the large cells 24a is about 0.15 to 
0.9 mm, and the average diameter of the small cells 24b is 
about 0.0075 to 0.675 mm. 

A portion encircled by a circle C2 in FIG. 1, i.e., a 

15 bent section R of the molded resin laminate 20 is magnified 

and shown in FIG. 3. It is clearly understood from FIG. 3 
that the shrinkage cavity does not appear at the bent 
section R, and a crack is not formed since the small cells 
24b disposed in the vicinity of the bent section R are 

20 slightly extended. 

A method for producing the molded resin laminate 20 
will be explained subsequently. The method for producing 
the molded resin laminate according to the embodiment of the 
present invention comprises a first step SI of molding a 

25 base resin component composed of a molded resin piece by 

using a first forming machine; a second step S2 of arranging 
a resin cover between the base resin component held on a 
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first mold of a second forming machine and a second mold 
with a foamed resin component intervening therebetween; a 
third step S3 of performing mold clamping for the second 
forming machine; a fourth step S4 of forming the resin cover 
5 by giving a negative pressure in a cavity of the second 

forming machine by the aid of the second mold of the second 
forming machine; and a fifth step S5 of forming the foamed 
resin component by giving a negative pressure in the cavity 
by the aid of the mold ot the second forming machine on 
10 which the base resin component is held and the base resin 

component . 

As shown in FIG. 4, an unillus trated injection molding 
machine (first forming machine) is used to mold the base 
resin component 2a in the first step SI at first. The 

15 unillus trated injection molding machine has a lower mold 30 

and an upper mold 32 that is capable of approaching to or 
separating from the lower mold 30 by energizing an 
unillus trated actuator mechanism. Specifically, the lower 
mold 30 and the upper mold 32 are allowed to be in tight 

20 contact with each other to form cavities 34, 34. 

Thereafter, a molten material in which PP resin or ABS resin 
is melted is injected from an unillus trated injection 
mechanism. The molten material is introduced into the 
cavities 34, 34 respectively via unillustrated passages. 

25 Two base resin components 2a, 2b are obtained by cooling and 

solidifying the molten material. 

In this procedure, the lower mold 30 is provided with a 
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plurality of unillus trated projections. Therefore, as 
described later on, holes 11 (see FIG. 3) are formed at 
portions of the obtained base resin components 2a, 2b 
corresponding to the projections . 
5 The upper mold 32 is moved upwardly by energizing the 

unillustrated actuator mechanism to perform mold opening so 
that the base resin components 2a , 2b may be exposed . 

Subsequently, as shown in FIG. 5, the base resin 
components 2a, 2b are held on a male mold 6 of an 

10 unillustrated vacuum forming machine (second forming 

machine) in the second step S2 . In this state, an adhesive 
( not shown ) is applied to the surfaces of the base resin 
components 2a, 2b. 

A sheet-shaped laminate 38 composed of the foamed resin 

15 component 22a and the resin cover 4a joined to the foamed 

resin component 22a is arranged between the base resin 
components 2a, 2b held on the male mold 6 and a female mold 
7 (see FIG. 5). As shown in a magnified view illustrating 
major parts in FIG. 5, the sheet-shaped laminate 38 is 

20 arranged so that the foamed resin component 22a may be 

opposed to the base resin component 2a . As clearly 
understood from the magnified view illustrating major parts 
in FIG. 5, one, which is divided into the region Wl with the 
large cells 24a existing therein and the region W2 with the 

25 small cells 24b having the average diameter smaller than 

that of the large cells 24a existing therein, is used as the 
foamed resin component 22a. 
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In this embodiment, the sheet-shaped laminate 38 is 
prepared, for example, as follows. 

At first, a pellet - shaped PP resin or PE resin and a 
degradable foaming agent are mixed with each other in a 
5 mixer to thereby obtain a mixture which is subjected to 

extrusion molding to form a sheet to be used as a sheet- 
shaped molded piece. 

Subsequently, an electron beam is successively radiated 
onto one end surface of the sheet-shaped molded piece until 

10 a predetermined period of time has elapsed. Thereafter, the 

entire sheet-shaped molded piece is subjected to a heat 
treatment. During this process, the sheet-shaped molded 
piece is divided into a portion in which cells tend to be 
large (portion composed of resin with a low degree of cross- 

15 linking) and a portion in which cells relatively hardly grow 

(portion composed of resin with a high degree of cross- 
linking) . Accordingly, the obtained foamed resin component 
22a is divided into the two regions Wl , W2 in which the 
average diameter is different therebetween (see magnified 

20 view of major parts in FIG. 5). That is, the portion 

composed of the resin with the low degree of cross -linking 
is formed into the region Wl in which the large cells 24a 
exist. On the other hand, the portion composed of the resin 
with the high degree of cross - linking is formed into the 

25 region W2 in which the small cells 24b exist having the 

average diameter smaller than that of the large cells 24a. 
While the foamed resin component 22a is prepared as 
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described above, the resin cover 4a is prepared as follows. 
That is. a pellet of TPO resin, PVC resin, ABS resin or the 
like is subjected to extrusion molding or calendering 
forming to obtain the sheet-shaped resin cover 4a. 

Subsequently, the resin cover 4a is superimposed onto 
the side of the region W2 of the foamed resin component 22a, 
and they are introduced into a heating furnace while being 
pressed from both of the side of the region Wl of the foamed 
resin component 22a and the side of the resin cover 4a to 
make tight con Lac t with each other. A heat treatment is 
applied in the heating furnace, and thus the foamed resin 
component 22a and the resin cover 4a are fused to one 
another. As a result, the sheet -shaped laminate 38 is 
obtained . 

The sheet-shaped laminate 38 thus obtained is arranged 
between the base resin components 2a, 2b and the female mold 
7 in the second step S2 . After that, the unillustrated 
actuator mechanism is energized to move the female mold 7 
downwardly in the third step S3. The female mold 7 and the 
male mold 6 are subjected to mold clamping as shown in FIG. 
6 to form cavities 8,8. During this process, the sheet - 
shaped laminate 38 is coarsely bent and deformed along the 
shape of the female mold 7. Further, the sheet-shaped 
laminate 38 and the base resin components 2a, 2b are bonded 
to one another by the aid of the adhesive applied to the 
surfaces of the base resin components 2a, 2b. 

As shown in FIG. 7 which is a magnified view 
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illustrating a portion in the vicinity of the bent section 
R, i.e., a portion encircled by a circle C3 in FIG. 6, the 
male mold 6 is provided with gas -aspirating holes 9 at 
positions corresponding to the holes 11 of the base resin 
5 components 2a, 2b. The female mold 7 is also provided with 

gas -aspirating holes 10. The gas - aspirating holes 9, 10 
communicate with aspirating tubes (not shown) connected to 
an aspirating port of an unillus trated evacuating mechanism. 
That is, the gas in the cavitip.q 8, 8 of the vacuum forming 

10 machine can be evacuated (subjected to vacuum evacuation) 

via the gas -aspirating holes 9, 10 by the aid of the 
unillustrated evacuating mechanism . 

The vacuum evacuation from the gas-aspirating holes 9 
or 10 can be performed individually. 

15 Subsequently, in the fourth step S4 , the unillustrated 

evacuating mechanism is energized to perform vacuum 
evacuation for the gas in the cavities 8, 8 via the gas- 
aspirating holes 10 of the female mold 7 so that the inside 
of the cavities 8, 8 may be at a negative pressure (see FIG. 

20 6). Accordingly, the sheet-shaped laminate 38, i.e., the 

combination of the resin cover 4a and the foamed resin 
component 22a is bent and deformed more finely along the 
shape of the female mold 7. Further, a boarding or graining 
pattern provided on the surface of the female mold 7 is 

25 clearly transferred to the resin cover 4a. 

The region W2 of the foamed resin component 22a (see 
the magnified view of major parts in FIG. 5) is excellent in 
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ductility because the average diameter of the small cells 
24b existing in the region W2 is small. Therefore, when the 
sheet-shaped laminate 38 is subjected to the aspiration, as 
shown in FIG. 7, the region W2 makes tight contact with the 
5 female mold 7 with the resin cover 4a intervening 

therebetween in a state in which the small cells 24b are 
slightly extended. The resin cover 4a also makes tight 
contact with the female mold 7 corresponding thereto. 
Consequently, the sheet-shaped laminate 38 makes tight 
1U contact with the female mold 7 without causing the shrinkage 

cavity. Accordingly, the dimensional accuracy of the bent 
section R of the molded resin laminate 20 is remarkably 
improved. 

Further, the small cells 24b are extended only 
15 slightly. Therefore, the occurrence of any crack is 

avoided, which would be otherwise caused by using the small 
cell 24 as a starting point. Additionally, the region W2 is 
composed of the cross-linked resin as described above. 
Therefore, the strength of the bent section R is not lowered 
20 as well. 

Subsequently, in the fifth step S5, as shown in FIG. 8, 
the compressed gas is supplied to the cavities 8, 8 via the 
gas -aspirating holes 10 of the female mold 7 (see FIG. 7) 
from an unillus trated compressed gas supply mechanism. 
25 Alternatively, the gas-aspirating holes 10 may be open to 

the atmospheric air. In this state, the unillus trated 
evacuating mechanism is used to vacuum-evacuate the gas from 
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the inside of the cavities 8, 8 via the gas -aspirating holes 
9 of the male mold 6 and the holes 11 formed in the base 
resin components 2a, 2b. Accordingly, the foamed resin 
component 22a is tightly contacted and durably joined to the 
5 base resin components 2a, 2b attracted by the male mold 6 by 

the aid of the adhesive. As a result, two pieces of the 
molded resin laminates 20, 20 are formed, each of which 
comprises the base layer 2 composed of the base resin 
component 2a, the intermediate layer 22 composed of the 
10 foamed resin component 22a, and the surface layer 4 composed 

of the resin cover 4a that are joined to one another in this 
order . 

After a predetermined period of time has elapsed, the 
supply of the compressed gas to the cavities 8, 8 and the 

15 vacuum evacuation for the gas in the cavities 8, 8 are 

completed to perform mold opening. As shown in FIG. 9, two 
pieces of the molded resin laminates 20, 20 are consequently 
exposed which are connected to one another by the sheet- 
shaped laminate 38 . 

20 Finally, the sheet-shaped laminate 38 connecting both 

pieces of the molded resin laminates 20, 20 is cut, and an 
af tertreatment is applied thereto. Thus, the molded resin 
laminates 20, 20 symmetrical to one another are obtained. 
The respective bent sections of the molded resin laminates 

25 20, 20 are excellent in dimensional accuracy and strength. 

Therefore, the yield of the molded resin laminate 20 is 
improved . 
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In this embodiment, the sheet - shaped laminate 38, in 
which the foamed resin component 22a and the resin cover 4a 
are joined to one another, is joined onto the base resin 
component 2a. Alternatively, the foamed resin component 22a 
5 rnay be joined onto the base resin component 2a, and then the 

resin cover 4a may be joined onto the foamed resin component 
22a. 

Further, it is possible to perform cutting of the 
sheet -shaped laminate 38 which connects the molded resin 
10 laminates 20, 20 in the cavities 8, 8. 

The above embodiment has been explained with an example 
of the bent section R. Furthermore, the shrinkage cavity 
does not appear even in the case of a curved section, and 
the strength of the curved section is excellent in the same 
15 manner as described above. 
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